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   Using Regional Ocean Modeling System, we set up a comparatively complex, high-
resolution, three dimensional baroclinic oceanic model of the East China Sea. We 
integrated the model for 15 years, from January 1st, 2000 to December 31st, 2014, to 
successfully simulate the ocean state of the East China Sea. Specifically, we reproduced 
the flux variation of Kuroshio on different time-scales, from monthly to decadal.    
Basing on these basic setup, we designed and conducted numerous experiments to find 
out the most sensitive variables whose variation could easily lead to great anomaly of 
the flux and path of Kuroshio in the East China Sea in the season of summer. In addition 
to that, together with data from coastal gauge, we investigate the influence that 
Kuroshio exerts on the coastal sea level off Zhejiang and Fujian province using the 
result of our model. We initially pointed out that the variation of Kuroshio, i.e. the 
dynamic condition of the deep ocean, have more impact on coastal sea level than 
thought previously.  
   After conducting lots of experiments, we found that the most sensitive variable is 
horizontal speed. Other variables, such as sea surface height, sea surface temperature 
and sea surface salinity, could not are not highly sensitive to the flux and path of 
Kuroshio. Further study with smaller area shows that the upper 20 levels around 
Kuroshio Current are the most sensitive spatial position. We clarify these initial 
conditions which could lead to flux and path anomaly, called precursors, into several 
types according to the similarity of their state vectors, respectively. 
   The precursors can cause a great growth of eddy kinetic energy (EKE) in the area 
of Kuroshio within 7 days, thus lead to a huge nonlinear increase of horizontal speed in 
the area, and finally result in a significant variation of flux and path of Kuroshio in the 
East China Sea. In addition to that, topography-induced meso-scale eddies resulting 
from initial perturbations are easily to be generated due to drastic fluctuation of 
submarine topography in Tokara Strait, being another reason of the path variation of 
Kuroshio in this area.  
















interesting characteristics. Both the in-situ observational data and numerical 
experiments indicates that, in the recent 15 years (2000-2014), sea level rising in the 
East China Sea reveal spatial non-uniformity. The sea level off Zhejiang and Fujian is 
rising at a faster speed than that of other seas, such as Huanghai Sea and Bohai Sea. 
The costal sea level near Zhejiang and Fujian is elevating at the greatest speed among 
the whole area. Bohai Sea level goes up at a smallest speed. Significant lag correlation 
between the strength of Kuroshio and coastal sea level off Zhejiang and Fujian province 
is revealed by our study. The results of our numerical experiments also show that the 
coastal sea level rising off Zhejiang and Fujian province will decelerate as Kuroshio 
gets stronger, while it will accelerate as Kuroshio gets weaker. In the light of our 
theoretical analysis, the long-term weakening trend of Kuroshio in the East China Sea 
contributes to the acceleration of sea level rising off Zhejiang and Fujian province. 
Specifically, there are two mechanisms through which Kuroshio impact the sea level 
near Zhejiang and Fujian province: as to coastal sea level of Zhejiang, the variation of 
Kuroshio will control the off-shore transport of coastal water mass, thus affecting the 
coastal sea level; as to that of Fujian, the variation of Kuroshio will firstly influence the 
strength of Taiwan Strait current, then the variation of Taiwan Strait current will impact 
the coastal sea level of Fujian through the change of off-shore transport of coastal water 
mass.  






























































































图 1.1 黑潮及其流经区域示意图（Y. Hsueh，The Kuroshio in the East China 
Sea，2000） 
Fig.1.1 Kuroshio and the East China Sea 
 
1.2  黑潮可预报性研究的现状 































































服线性奇异向量方法的基于线性近似的缺陷，Mu et al.（2003）将 LSV 进一步发
展为对应的非线性方法——条件非线性最优扰动（CNOP）方法，并将其广泛应
用于天气、气候和海洋的可预报性研究，很好地揭示了非线性过程对预报不确定
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